The morphologic characteristics at coronary arteriography of systolic narrowing of the left anterior descending coronary artery (LAD) were evaluated in 14 patients. Six patients had systolic narrowing of the LAD not associated with other cardiac abnormalities (group A) and eight patients had systolic narrowing of the LAD associated with hypertrophic cardiomyopathy (group B). Patients in group A showed a smooth and progressive constriction of the vessel up to the point of maximal stenosis, giving it a "rat-tail" appearance. There was no systolic narrowing of septal branches or of other epicardial vessels in this group. In patients of group B, systolic narrowing of the LAD had a "saw-fish" appearance. Seven patients had systolic narrowing of the septal branches, and five had systolic narrowing of other epicardial vessels. These data indicate that systolic narrowing of the LAD in patients with hypertrophic cardiomyopathy differs angiographically from systolic narrowing due to an intramural course of a part of the vessel (as in group A patients). We postulate that in patients with hypertropic cardiomyopathy, fiber hypertrophy and disarray in the vicinity of the coronary vessels is responsible for the morphology and the widespread distribution of systolic narrowing. SYSTOLIC NARROWING ("milking" or "bridging") of the left anterior descending coronary artery (LAD) at angiography is a well-known phenomenon.'-5 It occurs both as an isolated finding at cardiac catheterization and in patients with arteriosclerotic coronary artery disease, left ventricular hypertrophy and hypertrophic cardiomyopathy. The angiographic morphology of systolic narrowing of the LAD has not been analyzed in relation to the underlying heart disease, and it is not known whether the same pathologic basis accounts for systolic narrowing of the LAD in patients with or without heart disease. We studied the morphologic aspect at angiography of systolic narrowing of the LAD in six patients without hypertrophic cardiomyopathy, left ventricular hypertrophy or any other form of heart disease and in eight patients with hypertrophic cardiomyopathy.
SUMMARY The morphologic characteristics at coronary arteriography of systolic narrowing of the left anterior descending coronary artery (LAD) were evaluated in 14 patients. Six patients had systolic narrowing of the LAD not associated with other cardiac abnormalities (group A) and eight patients had systolic narrowing of the LAD associated with hypertrophic cardiomyopathy (group B) . Patients in group A showed a smooth and progressive constriction of the vessel up to the point of maximal stenosis, giving it a "rat-tail" appearance. There was no systolic narrowing of septal branches or of other epicardial vessels in this group. In patients of group B, systolic narrowing of the LAD had a "saw-fish" appearance. Seven patients had systolic narrowing of the septal branches, and five had systolic narrowing of other epicardial vessels. These data indicate that systolic narrowing of the LAD in patients with hypertrophic cardiomyopathy differs angiographically from systolic narrowing due to an intramural course of a part of the vessel (as in group A patients). We postulate that in patients with hypertropic cardiomyopathy, fiber hypertrophy and disarray in the vicinity of the coronary vessels is responsible for the morphology and the widespread distribution of systolic narrowing. SYSTOLIC NARROWING ("milking" or "bridging") of the left anterior descending coronary artery (LAD) at angiography is a well-known phenomenon.'-5 It occurs both as an isolated finding at cardiac catheterization and in patients with arteriosclerotic coronary artery disease, left ventricular hypertrophy and hypertrophic cardiomyopathy. The angiographic morphology of systolic narrowing of the LAD has not been analyzed in relation to the underlying heart disease, and it is not known whether the same pathologic basis accounts for systolic narrowing of the LAD in patients with or without heart disease. We studied the morphologic aspect at angiography of systolic narrowing of the LAD in six patients without hypertrophic cardiomyopathy, left ventricular hypertrophy or any other form of heart disease and in eight patients with hypertrophic cardiomyopathy.
Methods

Patients
We reviewed the records of 520 patients who underwent cardiac catheterization and coronary angiography. In six patients with otherwise normal coronary arteries and no associated cardiovascular abnormalities part of the LAD had an intramural course that produced systolic narrowing (group A. patients 1-6). In eight of 15 patients with hypertrophic cardiomyopathy and otherwise normal coronary arteries, systolic narrowing of the LAD was demonstrated by selective coronary arteriograms (group B, patients 7-14).
Hypertrophic cardiomyopathy was diagnosed from the characteristic echocardiogram, left ventriculogram and an intraventricular pressure gradient at rest or after provocation by induced extrasystoles. In one patient with characteristic electrocardiographic and angiographic findings of hypertrophic cardiomyopathy and no gradient at rest, provocation was not attempted. In one patient, an intraventricular gradient was not demonstrated even after provocation. In this patient, hypertrophic cardiomyopathy was diagnosed at autopsy. The severity of systolic narrowing of the LAD was arbitrarily graded according to the severity of narrowing observed in grade 3 (greater than 75% systolic narrowing), grade 2 (50-75%) and grade I (less than 50%).5 The morphology of the LAD during systolic narrowing was evaluated in all available projections, including angulated craniocaudal and caudocranial views, and the findings in the two groups were compared. Associated systolic narrowing of other epicardial vessels was also analyzed. The severity of systolic narrowing of the septal perforator was arbitrarily graded as grade 3 (systolic disappearance of the entire septal artery), grade 2 (systolic disappearance of the lower two-thirds) or grade 1 (systolic disappearance of the lower third).6
Results
There were 13 males and one female. The six patients in group A were 25-65 years old and the eight patients in group B were 15-68 years old.
Systolic Narrowing of the LAD and Other Coronary Arteries
In group A, two patients had grade 2 systolic narrowing of the LAD and four had grade 3 systolic narrowing. In all six patients, systolic narrowing of the LAD occurred in its middle third ( fig. 1 ). No patient in group A had systolic narrowing of the septal perforator or other epicardial branches.
In group B, three patients had grade I systolic nar- 5 ). Three of the seven patients had grade 2, two grade 1 and two grade 3 septal perforator narrowing. In these patients, there was no apparent relation between the degree of LAD systolic narrowing and the degree of septal perforator compression with LAD was studied at angiography. In the patients without hypertrophic cardiomyopathy (group A), the LAD was smoothly and progressively compressed in systole up to the point of maximal narrowing ( fig. 1 ), giving it a "rat-tail" shape.
In patients with hypertrophic cardiomyopathy (group B), systolic narrowing gave the LAD a "sawfish" image. This image was clear in six of the eight patients with hypertrophic cardiomyopathy, but was more difficult to evaluate and less clear in the two patients with 100% and rather distal systolic narrowing The intramural course of padt of the LAD at autopsy narv artery and svstolic narrowing of the septal and cf the was first described by Crainicianu The characteristic histologic finding in hypertrophic cardiomyopathy is disorganized arrangements of hypertrophied muscular fibers. Cellular disorganization is widely distributed in the ventricular free wall. 3 The angiographic aspect of the systolic narrowing of the LAD in patients with hypertrophic cardiomyopathy, and the associated systolic narrowing of the septal tree and other epicardial branches, suggest that the disorganized hypertrophy present in this disease might play a role in the type of systolic narrowing observed. The indentations during systolic narrowing of the vessel might result from the effect of the contracting hypertrophied and disorganized muscular fibers in the vicinity of the coronary arteries, and not from an intramural course of the vessels.
We realize the limitations imposed by the small number of patients in our series, but we believe that this postulate deserves further evaluation not only in larger angiographic series, but also by observations from the pathologist and surgeon in patients with hypertrophic cardiomyopathy and systolic narrowing of the LAD.
